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jhe present Invention relates to assays Invohring specific binding, especially Immunoassays and 
^.:^dertDss therefor. J;^;^^. 

:'S J 7^^. in-particular, tho Invention relates to anslytlcal devicea which are suitable for use In the home, cHnic or 
^4j^>Nldoctor's surgery end which are intended to give en analytical result which is rapid and wlilch requties the 
J^^^5nWmum"deoree of skill and Invofvement from ths user. The use of teat devices In the home to test for: 
^^^^■^ pregnancy and fertile period (ovulation) Is now commonplace, and a wide variety of test devices and kits 
_^^^l?are available commercially. Without exception, the commerdally-avetleble devices all require the user to 
^S^7o;^perform a sequence of operations before the test result is observable. These operations necessarily involve 
time, and Introduce the posslbllKy of error. > 
^^5^ ^ an object of the present Invention to provute a tost device which Is readily usable by an unskilled . 
poraon and which preferably merely requires that some portion off the device is contacted with the sample ' 
^ (efl. a urine stream in the case of a pregnancy or ovulation test) and thereafter no further actions arei. 
required by the user before an analyttcal result can be observed. Ideally the analytical result should be 
observadte within a matter o< minutes following sample application, e.g. tan minutes or less. 

The use off reagent-Impregnated teet strips in t peciffic binding assays, such as immunoassays, has 
previously been proposed, in such procedures a sample is applied to one port/on of the test strip and is 
alkiwed to permeate through the atrip material, usually with tho aid of an eiuting sohmnt such as water, in so 
domg, tho sample progresses Into or through a detection zone In the tost atrip wherein a specific binding 
re^em for an analyte suspected of being In the sample Is Immobilised. Analyte prosem in the sample can 
therefore become bound within the detection zone. The extent to wWch the analyte becomes bound In that 
zone can be determined with the aid of labelled reagents which can also be Incorporated In the test strip or- 
appUed thereto subsequently. Examples of prior proposals utilising these principles are given in Thyroid 
Diagnostics Inc QB 15S9234. 8oot8-Ce»tech Diegnosttcs Umitod EP 0225054. Syntex (USA) Inc EP 
0183442, and Behringwerire AG EP 0188709. 

The present invention is concerned with adapting and Improving the known techniques, such as those 
referred to in the above pubticatlons. to provide diagnostic teat devices especially suitable for home use 
which are quick and convenient to use and which require the user to perfonn as fow actions as possible. 

WO 88^)4683 both disclose Immunochromatographic devices using labelled compo- 
nents, aspecially enzymes which require sequential addition of substrate to reveal an aseay result 

EP-A-7654 and Ep.A-32270 respectively disclose coUoldal dyestufff particles and metallic sol (goW) 
particles as labels useful In Immunoasssys, but do not contemplate such use in the context of immunoch- 
romatogrphic devices. 

The invention provides an analytical test devrce comprising a hollow casing constructed of moisture- 
impervious solid material and containing a dry porous carrier which communicates directly or indirectly with 
the extenor of the casing auch thaat a liquid test sample can be appUed to the parous carrier, the device 
also containing a labelled specific binding reagent for an analyte which labelled apeclflc binding reagem Is 
freely mobile wittiln the porous carrier when in the moist state, and untabalted specific binding reagent for 
the same anahrie which unlabelled reagent l$ pennanently Immobiliaed In a detection zone on the carrier 
matenal end Is therefore not mobile In the moist state, the relative positioning of the labelled reagent and 
detection zone being such that liquid sample applied to the device can pick up labelled reagent and 
thereafter penneate into the detection zone, the device Incorporating means enabling the extent (If any) to 
which the labelled reagem becomes In the detection zone to be obaen«d. characterised In that the label Is 
a particulate direct label. 

Preferably the device of the Invention incorporatea a porous solid phase material carrying in a first zone 
a teballed reagem which Is retained In the first zone while the porous material Is In the dry state but Is free 
to migrate through the porous material when the porous material is moistened, for example by the 
application of an aqueous liquid sample suspected of containing the analyte. the porous material carrying in 
a second zone, which Is spatially distinct from the first zone, an unlabelled specific binding reagem having 
specificity for the analyte. and which is capable of participating with the labelled reagem in either a 
earKSwich or a "competition" reaction, the unlabelled specific binding reagent being firmly Immobilised on 
the porous material such that it is not free to migrate whan the porous material is In the moist state 

The invention also provides an analytical meinod In which a device as eet forth in the proceeding 
paragraph Is contacted with an aqueous liquid sample suspected of containing the analyte. such that the 
^nllTTn'^J!: via the first zone Into the 

0^1^^^^^^^ ^ ^ '''^'"^ ""'^'^''^ ^^^"^ ^^^^ to the second zono. the 

presence of analyte In the sample being dBtermined by observing the extent (It any) to which the labelled 
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rsagent baoomos bound In ths eocond zone. 

In one embodiment of the invention, the laballad reagent Is a spadflc binding partner for the anaiyta. 
The labellBd reagent the enalyte 0f present) end the Immobilteed unial>eliod apedflc binding rBagertt 
cooperate together in a 'sandwich'' reaction. This results in the labelled reagent being bound In the eecond 
zone If anaiyta Is preeent in the eampie. The two binding reagents must have apadfidtles for drffmm 
eptopes on the anatyte. 

trt another embodiment of ths Invention, the labelled reagent Is either the anaiyta IteeH whidi has been 
coniugated with a label* or Is an analyle analogue, ie a chemical entHy having the tdentrcal specific binding 
characteriatics aa the anaiyta. and which stmilariy has been conjugated with a label. In the latter case, it Is 
preferable that the properties of the anatyte analogue which Influence rta solubility or dispersibiilty in an 
aqueous liquid aample and Its ability to migrate through the moist porous solid phase material should be ^ 
Identicai to those ol the analyte itsetf, or at least very closely similar, in this second embodiment the 
labelled analyte or anaiyta analogue wtil migrate through the porous soSd phase matsrial into the second 
zone and bind with the immobollsed reagent Any analyte present fn the sample will compete with the 
labelled reagent in this binding reaction. Such competiiion wiQ result in a reduction In the amount of labdted 
reagent binding In the second zone, and a consequent decraasa in the intensity of the signal observed In 
the second zone in comparison with the signal tfiat is observed in the absence of anaiyta in the sample. 

An important preferred embodiment of the Invention is the selection of nrtroceltulose as the canier 
material. This has considerable advantage over conventional strip mate/iala. such as paper, because it has a 
natural ability to bind proteina without requiring prior sensitisation. Specific binding reagents, such as . 
immunoglobulins, can be applied directly to nltroceiiuloss and immobilised thereon. No chemlcai treatmant 
ia required which might Interfere with the essential specific binding acthrfty of the reagent. Unused binding 
sites on the nttrocettuloso can thereafter be blocked using $tmple matenals. such as potyvlnylalcohoL 
Moraover, nttroceilutose Is readily available In a range of pore sizes and this facilitates the selection of a 
carrier material to sun particularly requirements such es sample ftow rate. 

Another Imponant preferred embodiment of the Invention is the use of so called "direct labels', 
attached to one of the specific binding reagents. Direct labels such as gold sols and dye sols, are already 
known £er se. They can be used to produce an instant analytical result without tha need to add further 
reagents in order to develop a detectable signal. They are robust and stable and can therefore be uaad 
readily in a analytical device which is stored In the dry state. Their release on contact with an aqueous 
sample can be modulated, for example by the use of soluble glazes. 

An Important aspect of the invention Is the selection of tedmical features which enable a direct labelled 
specific binding reagent to be used in a carrier-based analytical device, a^. one based on a strip format, to 
give a quick and clear result Ideally, the result of the essay should be dlscemabta by eye and to facllttate 
IMS, it Is necessary tor the direct label to become concentrated In the detection zone. To achieve this, the 
direct labelled reagent should be transportable easily and rapidly by tha developing liquid. Furthermore. K Is 
preferable that the whole of tha developing sample liquid is directed through a comparatively small 
detection zone in order that the probability of an observable result toeing obtained In increased. 

Another important aspect of the invention Is tha use of a diractly labelled specific binding reagent on a 
carrier maten'at comprising niuocellulose. Preferably the nitrocelhjtose has a pore size of at least one 
microa Preferably the nitrocellulose haa a pore size not greater than about 20 microns. In a particularly 
preferred embodiment, the direct label is a coloured latex particle of spherical or near-spherical shape and 
having a maidmum diameter of not greater than about 0.5 micron. An Ideal size range for such particles Is 
from about 0.05 to about 0.5 microns. 

In a further embodiment of the present Invention, the porous solid phase material Is linked to a porous 
receiving member to which the liquid sample can be applied and from which the sample can permeate into 
the porous solid phase material. Preferably, the porous eoUd phase material is contained within a moisture* 
Impermeable casing or housing and the porous receiving marhber. with which the porous solid phase 
material is linked, extends out of the housing and can act as a means for permitting a liquid sample to enter 
the housing and permeate the porous aolld phase material. Tha housing should be provided with means, 
e.g. approprtately placed apertures, which enable the second zone of the porous solid phase material 
(carrying the immobilised unlabeiled specific binding reagent) to bo observable from outside tha housing so 
that the result of the assay can be observed. 11 desired, the housing may also be provided with further 
means which enable a further zone of the porous solid phase material to be observed from outside the 
housing sno which hirther zone Incorporates control reagents which enable an indication to be given as to 
whether the assay procedure has been completed. Preferably the housing is provided with a removable cap 
or shroud which can protect the protruding porous receiving member during storage before uso. II desired, 
the cap Of shroud can ba replaced over the protruding porous receiving member, after sample application. 
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whHQ the assay procedura is being parlbrmed OptionaUy* tha Isbollad reaoant can bo incorporatad 
. . elsewhere witMn tha davtoe. e g. in the bibulous sample collection mamber. but his is not preferred* 

An important embodiment of the invention is a pregnancy testing dovice comprising a holtow elongated 
casing containing a dry porous nitrocellulose carrier which communlcatas indirectly with the exterior of the 
6 casing via e ^Bibulous urina rsceiving member which protrudes from tha casing and which can ad ea^a 
^»;resarvoir from which urine is released Into the poroua carrier, tha carrier containing in a first zone a highly* 
specific anti-hCG antibody basring a coloured "direct" label, tha labelled antibody being freely mobile 
within the porous carrier whan In the moist state, and In a socond zone spatially distinct from the first zone 
an hlghly-spedfle unlabefled enti*hCG antibody which is parmanently ImmobllisBd on the carrier material 
10 and Is therefore not mobile in tha moist state, the labelled and unlabeltad antibodies having specifldtiea for 
different hCQ epitopes, tha two zonae being arranged such that a urine sample applied to the porotis carrier 
can permeate via the first zona Into the second zone, and tha casing being constmctad of opaque or. 
translucent material Incorporatino at teaat one aperture through which the analytical result may be observed, 
together with a removat)la and replaceable cover lor the protniding bibulous urine receiving member. A 
76 fertile period prediction device, essantially as |ust defined except that the analyte is LH. Is an Important 
. aiternatwe. 

8uch devices can ba provided as kits suitable for home use, comprieing a plurality (e^. two) of devices 
Indhrtdually wrapped In moisture imperious wrapping and pacicaged together with appropriate inatructiona 
totheuaer. 

20 The poroua aample receiving member can be made from any bibulous, poroua or fibrous material 
capable of absorbing liquid rapidly. The porosity of the material can be unidirectional Ge wHh pores or fibres 
running wholly or predominantly parallel to an axis of the member) or muhtdirectionai (omnldlrectionat« so 
that tha member has an amorphous sponge-like etnicture). Porous plastics material, such as polypropylene, 
pdyathyiene (preferably of very high molecular weight), polyvlnyDdene flouride. ethylene vi'nytacetate. 

zs acryionitrile and polyteUafluoro^thylene can be used, it can be advantageous to pre-treat the member with 
a aurface-active agent during manufacture, as this can reduce any Inherent hydrophobldty In the member 
and therefore enhance its ability to take up and deliver a moist sample rapidly and efficiently. Poroua 
sample receiving members can also be made from paper or other cethilosic materials, such as nttro* 
cellulose. Materials that are now ueed In the nibs of so-called fibre tipped pens are particulariy suitabia and 

30 such materials can be shaped or extruded in a variety of lengths and cross-sectlons appropriate In the 
context of the invention. Preferably the material comprising the porous recehring member should be chosen 
such that the porous member can be aahirated with aqueous liquid within a matter of seconds. Preferably 
the material remains robust when moist and for this reason paper and similar materiale are less preferred in 
any embodiment wherein the porous receMng mamber protnides from a housing. The liquid must 

3s thereafter permeate freely from the porous sample receiving member Into the porous solid phase material. 
If present, the "control" rone can be designed merely to convey an unrelated signal to the user that the 
device has woricad. For example, tha control zone can k>e loaded with an antibody that will bind to tha 
labelled antibody from the firat zone, e.g. an "antlnrnouse" antibody if the labolled body Is one that haa 
been derived using e murine hybridoma, to confinn that the sample has permeated the test strip. 

40 Altemath^iy, the control zone can contain an anhydrous reagem that, when moistened, produces a colour 
change or colour formation, e.g. anhydrous copper sulphate which will turn blue when moistened by an 
aqueous sample. As a further alternative, a comrol zone could contain immobilised analyte which will react 
with excess labelled reagent from the first zone. As the purpose of the control zone is to Indicate to the user 
that the test has been completed, the control zone should be located downstream from the second zone in 

4s which the desired test result is recorded. A poaitlve control indicator therefore tells the user that the sample 
has permeated the required distance through the test device. 

The label is a particulate diraci label, le an entity which, in its natural state, is readily visible either to 
the naked eye. or with the aid of an opUcal filter and/or applied stimulation. e.g. UV light to promote 
fluorescence. For example, minute coloured particles, such as dye sols, metallic sots (e.g. gold), and 

60 coloured latex particles, are very suitable. Of these options, coloured latex particles are most preferred. 
Concentration of the Isbet into a smell zone or volume should give rise lo a readily detectable signal, e.9. a 
strongly-coloured area. This can be evaluated by eye, or by instruments It desired. 

Coupling of the label to the specific binding reagent can ba by covaient bonding. If desired, or by 
hydrophobic bonding. Such techniques are commonplace in the art. and form no part of the present 

65 invention. In the present case, where the label is a direct label such as a coloured latex particle, 
hydrophobic bonding ts praferreo. 

In all embodiments of the invention, it is essential that the labelled reagent migratee with the liquid 
sample as this progresses to the detection zone. Preferably, the flow of sample continues beyond the 
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^ri.^ wffldertVnmpto ii aoplted to tho poious matwiaJ bi oidor thattWs may occur and tf»L 

SLS^TS»lS««y 1«tn tho detoction »» by this contlmdng fUm. H d«<bod. an absoitam 
S^^^ pSirttta dWai end of thB cantar matertal. 1^ at«crt»m sink m^P^tor 
^^m^ 3MM» cfuematography paper, and at»uld provide autodatt at»orpttva capi^I ^ 
" S «nSw3^conJuBa(^ to wash out of 
tuffinant to Imve a length of porous solid phaso material wWch oxtends Myond tha detaetlon wre. 

ThTpfeaence or Intensity of the signal trom ma label wftlch becomea bound In the second amo can 
MMride a QuafitativB or quantitative measuiement of analyte In the aampia. A piurellty of datectton wnea 
, . in aeriea on the porous solid phase matertat. thn»^ 

progi^Wely. can also be used to provide a quantitaUve meaaurement of the analyte. or can be losdeo 
hdhridually with different spacHle binding agents to provide e multi-anahfte taat 

the Immobilised spodflc binding reagent In the second lone Is preferably a highly spsdfie mttbody. 
and more preferably a monoclonal antibody. In the embodiment of the Invention Involving 8«y*ai 
5 reaction, the labeUed reagent Is also preferably a highly specific antibody, and more preferably a 
monoclonal antuuxly. . 

Pr^eratriy tho carrtor matartal Is In tha fomt of a atrip or ahoot to which tho reagants are appIM in 
spadaSy distinct zonaa, and the Uquld campia »5 allowed to parmeBla through tha shaat or ctrip from one 

side or end to another. 

0 H dosired, a davico according to the invention can Incorporate two or more discrate bodlea ol jwrws 
soOd phaao material, e.9, separate strips or shaate, each carrying mol>ile end ImmobiUsed reagen ts. Tha ae 
diacrete t)odlea can be arranged in paralta). (or example, auch that a aingle application of Oquid ^wnpteto 
tha device inHlatBS sample flow In the discrete bodies simultaneously. The separate analytical reaitts thtt 
can be determined In this way can be used aa control results, or if different reagents are used on ttre 
» different carriere, Ihe simultaneous detennlnaUon of a plurality of analytea in a elngle sample can bamade. 
Attematively, muiUple samples can be appUsd individually to an array of earners end analyaed almutta- 

neousiy. . 

The material comprising the porous solid phase Is preferably nilrocellulose. This has the advantaB© that 
the anUbody in the second zone can be immobilised f imtty wHhoul prior chemteal treatment If the poroue 
w soMd phaae material comprises paper, for example, tho immoblUaation ol the anUbody In the aocond zorm 
needa to be performed by chemical coupling using, tor example. CNBr, carbonyldumidazote. or treayl 
chloride. 

FbUowing the application of the antibody to the dotBcHon lono. the remainder of the porous solid phase 
material should be Ueated to block any remaining binding sitea elsewhere. Blocking can be achieved by 
35 treatment with protein (e.g. bovine serum albumin or milk protein), or with poiyvlnylalcohol or ethanoiamme. 
or any combination of these egoms. for example. The labelled reagent for the first wne ^ 
diapensed onto the dry carrier and will become mobUe in the carrier wlien in the moist state. Between Baxh 
of these vartoua process steps (sensidsailon, appucatlon of unlabelled reagem. blocking and appilcatton ol 
the labelled reagent). ti)e porous solid phase material should be dried. 
40 To assist the free mobility of the labelled reagent when the porous carrier Is moistened with the aample. 
rt is preferable for the labelled reagent to be applied to the carrier as a aurface layer, rather than being 
Impregnated in tho thickness of the carrier. This can minimise interaction between the carrier material and 
the labelled reagent. In a prelerred embodiment of the Invention, the carrier is prenreated with a glazing 
material in the region to which the labelled roagom ia to be applied. Glazing can be achieved, for example, 
45 by doposrting an aqueous sugar or cellulose solution, e.g. of sucrose or lactose, on the carrier at the 
relevant portion, and drying. The labelled reagent can then be applied to the glazed portion. The remainder 
of the carrier material should not bo glazed. 

Preferably the porous solid phase material Is nllroceUulose sheet having a pore size of at least aboit 1 
urn. even more preferably of greater than about 5 urn. and yet more preferabhr about a-12 urn. Very 
50 suitablo nitroceUulose sheet having a nominal pore size of up 10 approximately 12 am, Is available 
commercially from echleicher and Schuell GmbH. 

Preferably, the nilrocellulose shsel Is ■backed^ e.g. with plastics sheet, to increase Its handling atrenth. 
This can be manufactured easily by fonning a thin layer of nitrocellulose on a sheet of baddng material. 
The actual pore size of the nilrocellulose whan backed In this manner will tend to be. lower than that of the 
ss corresponding unbacked material. 

Alternatively, a pre-formed aheet of nitroceiiuioBe can de tightly sandwiched between two supporting 
sheets of solid matenal. e.g. plastics sheets. 



??fiDJ:703-299-0364 



DEC Ul'^S 1Q*H3 nu.v^w r .wv- 



: -.jr. - *■ ■* 



EP0 281 184 B1 



t .:J«"•- 



^ tt b preferable thfii the How fete ol w aqueous sample ttmnioh the powia soUd phase matertal should 
i bewchtlmlintheuiitfeatediiMrterirt^ 

" but slower flow rates can be used II doslred. . . , «i 

ThTspelUU soperauon between the zones, and the flow rate characteristics of the ponms carrier 
V matertal canbe selected to allow adequate reaction times during which the necessary specific binding can 
omr \[fid to allow the labelled reagent In the first zone to dissolve or dispeiee In the Uquld sample and 
' mior^e through the carrier. Further control over these parameters can be achieved by the Incorporation of 
v^mlty modifiers (e^. sugars and modified cellutoses) In the sample to slow down the reagent migration. 
Preferably, ihe immobUlsod reagent In the second tone Is Impregnated throughout the fhtdcness of the 
10 carrier in the second zone (e.g. throughout the thickness of the sheet or strip U the carrier te In this fonn). 
Such Impre^wtion can enhance the extent to which the ImmoblBsed reagent can capture any analyte 

present In the migrating sample. 

The reagenta can be applied to the carrier material In a variety of ways. Vertoua "printing- techniques 
have previously been proposed for application of liquid reagents to carrtera. e^. micro-syringes, pens using 
ts metered pumps, direct printing and InlcHet printing, and any of these techniques can be used In the presem 
context. To fadUtate manufacture, the carrier (s.fl. sheet) can be treated with the reagents and then 
subdivided Into smeller portions (e^. small narrow strips each embodying the required reagent-containing 
zones) to provide e plurality ol identical carrier units. 

By way of example only, some preferred embodiments of the Invention will now be described In detail 
20 with reference to the accompanying drawings. 

Embodiment t 

FfQures 1 and 2 represem a typical strip or porous solid phase matertal for use In en assay test m 
26 scconJance with the Invention, and illustrate the underlying principle upon which the Invemlon operates. 

Referring to Figure 1. the assay test strip 10 Is seen as a rectangular strip having (for the purpose of 
thia description) Ks longitudinal axis In a vertical situation. Ad)acem the lower end 11 of strip 10 Is a narrow 
bmd or zone 12 extending across the entire vridth of the strip. A small region 13 Of strip 10 Ties veritcaUy 
below zone 12. Above zone i2 la a second zone 14 lying a discrete distance up strip 10 and simllariy 
90 extending the entire width of the strip. The region IS of strip 10 between zones 12 and 14 can be of any 
height as long as the two zones are separate. A further region 16 of the atrtp extends above zone 14. and at 
the top 17 of the strip Is a porous pad 18 flrmly linked to strip 10 such that pad 18 can act aa a "sink" for 
sny tiquid sample which mey be rising by capillary actbn through strip 10. 

Zone 12 Is loaded with a first antibody baaring a visible ("direct-) label (ojg. coloured latex panicle, dye 
OS sol or gold sol). This reagent can freely migrate through the strip in the presence of a liquid sample, in zone 
14. the strip Is Impregnated with a second antibody having spedfictty for a different epitope on the same 
analyte as the first antibody. The aeoond antibody Is flmtly immobilised on the strip. 

Figure 2 IllusUates what happens when the essay strip is used In an analytical procedure. The lower 
end 11 of the dry strip Is contacted with a liquid sample (not shown) which may contain the analyte to be 
40 detennined. Capillary acUon causes the fluid to rise through the strip and eventually reach pad 18. In so 
doing, the sample traverses zone 12 and the labeiied anUk>ody will dissolve or disperse in the sample and 
migrate with it through the strip. While migrating towards zone 14. the labelled antibody can bind to any 
analyte present In the aample. On reaching zone 14, any analyte molecule should become bound to the 
second antibody, so Immobilising the labelled "sandwich" eo produced. If a significant concentration of the 
4S analyte to be determined Is present in the liquid sample, in a short period of time a distinct accumulation of 
the visible label should occur In zone 14. 

As an example of an analysis to wNch this embodiment can be applied, the analyte can be hCG, the 
reagents in zones 12 and 14 can be monoclonal antibodies to hCG which can participate In a "sandwich" 
reaction with hCQ, and the label can be a paniculate dye. a gold sol or coloured latex particles. 

Although described above In relation to a *'sandwich* reaction, it will be readily apparent to the sKliled 
reader that this can be modifled to a "competition* reaction format If desired, the labelled reagent in zone 
12 being the eneiyte or an analogue of the analyte. 

An assay based on the above principles can bs uesd to determine a wide variety of analytes by choice 
of epproprtate specific binding reagents. Ths analylas can be. for example, proteins, haptens, im- 
munoglobulins, hormones, polyneuclaotldas. steroids, drugs. Infectious disease agents (e.g. of bactarial or 
viral origin) such as Streptoccus , Neltseria and Chlamydia . Sandwich essays, for example, may be 
periormed for analytes such as hCQ. LH. and Infectious oisaasa agents, whereas competition assays, for 
example, may ba carried out for analytes such as E«3*G and P-3-Q. 
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Tho ctotomttnatton d tte piwenca (If wry) of moro than or» analyto m ^wnjo ^ *rV?S!^ 
ciW^ S^n^ iha ratio of tha d -^P°*»^^ 

SSSfHbAo) or total (Hb) haemoglobin can aid In tho management of cflabetet. AtJdltlonaUy It Is 
3S1)SuS S to mea^-rs two sterolda almultaneously. efl E-S-G and M-G. By way of 
Snoto. a dual analyte teat for apolipoprotetns At end B may bo prepared by depoamng^ two spadaUy 
dittlnflt zoies, antibody specific for apoUpoprotetn Ai throughout a firet wne and depositing a second 
Milhodv aoecHic for opoiipoprotaln B. throughout tho second zone of a porous carrter matnx. Fenownng the - 
S3oo^ antibodies to each of their respective lones via a auUable appilcaUon P^^^d^'M^fJ;*^ 
St printing, metered pump and pen, or alrbruahK the remainder of the porwie matertal ehould be treated 
with a reagent e^. bovine senim albumin, pdyvlnyl alcohol, or elhandamine, to block any remalnjig 
binding sites elsewhere. A third and fourth reagent bearing a label, may then be dispensed onto the dry 
carrier In one or more zones near to one and d the strip, the strip being allowd to dry between 
epnitcsuons d the two reagents to the same zone. Reagent 3 and Reagent 4 may comprise conlugates of 
etnti^lpoproteln Ai antibody and antl-apoUpoprotBln B antibody rsspecUveiy. Both ot theae conjuBatea 
wiH become mobile In and on the carrter when in the moist state. Reagents 3 and 4 can migrate with the 
$otvem flow when an aqueoue sample Is applied to the first end d tho canier strip. While migrating towards 
the two zones further along the strip, roagont 3 may bind any apolipoprotetn At present In the sample and 
reagent 4 may bind any apoUpcprotein B present In the sample. On reachmg the first second-antibody zone 
(anfl-apoflpoprotein Ai antibody zone) antl-epoUpoprotaln Ai mdacuies should become bound to the 
second antibody, Immottiiaing the labelled 'sandwich' so produced. No labdled apotiprotein B molecules 
Witt bind to this first zone. On rea^ng the second second-antibody zona (anti-apolipcproteln B sritlbody 
zone) any apoUpoprotein B mdecuies shodd become bound to the second antibody (solid-phase antibody), 
Immobilising the iabsiied 'sandwich* so produced. No labeUmi spdipoprotetn Ai mdecules win bind to the 
second zona An accumulation of each d the direct label may occur at both or either zones to a lesser or 
greater extent resulting In a visible signal at either or boUi d the soM phase antibody zones. Excess 
unbound conjugale (d both reagem 3 and reagent 4) can pass freely over the two antibody zones and wiU 
be washed Into the distal end of the strip. 

The doveiopment d a quantifiable colour In both d the second-antibody zones may be assessed with 
an appropriate fonn of Instrumentation, yielding e ratio d colour density between the two sites. 

The daterminaUon d the presence of more than two (ie multiple) anah^ in any sample may have 
signHicam clinical utility. For example, the detection of tho presence d various different serotypes d one 
bacterimn. or the dotoction of the presence of soluble serological martters In humans may be useful. By 
way d example, a multiple analyte test for the detection of the presence of dlfferem serotypes at 
Streptococcus can be prepared for groups A. B, C and 0. A cocWall of monoclonal antibodies, each specittc 
for various pathoioQicaily important group serotypes, or a polyclonal enUaerum raised against a particular 
Streptococcal group, can be dispensed onto a porous carrier strip as a tine extending the vindth of the strip 
d approximately 1mm zone length. Multiple tines be dispensed in spatially discrete iones, each zone 
containing Immunochemically reactive componentts) capable d binding the analyte of Interest Following 
tfio application of tho multiple zones, via a suitable application procedure <eg ink-iat printing, metered pump 
and pen. airbrush), the remainder d the porous material should be treated vrith a reagent (eg bovine serum 
albumin, polyvinylalcohoi, ethanolamlna) to block any remaining binding sites eteowhere. Conjugates of 
label, e-g. a dye sd, end each hnmunochemlcallyresctiva component specific for each bacterial group may 
then be dispensed either onto a single zone at the bottom end of the strip, proximal to the sample 
eppUcstion zone* or as a series of separate zones. 

Figures 3. 4 and 5 d the accompanying drawings depict a complete device utilising a porous strip as 
just described above. Rgure 3 represents the complete device viewed from the front, Figure 4 shows the 
same device partially cut away to reveal the details d the strip Inside, and Figure 6 ehows the underside d 
tiie device. 

Referring to Figure 3. the device comprises a flat rectangular body 30 the front face 31 of which is 
pariorated by a circular hole or window 32 which reveals tho porous test strip 10 within the body. The 
region of tiio test strip 10 visible through the window 32 Incorporates a narrow horizontal zone 14. 

Referring to Rgure 4. the device comprises a dry rectangular test strip 10 made from porous material 
which extends from the bottom end 33 of tho body 30 wlihin the body between the front 31 and back 34 of 
the body. Near the bottom end 11 of the strip 10 Is a horizontal zone 12 bearing a labelled specific binding 
reagent for an anaiyle. the binding reagent being mobile In the test strip in the molsi state. Further up the 
test strip Is the narrow horizontal zone 14 which U visible tiirough the window 32. At the top 17 of the test 
strip 10 Is a porous *sink* 18 which can absorb any liquid sample that has permeated upwards through the 
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iSed by tha bottom end 11 of me ta«l «inp 20 and rU.e by capUlaiy action to the 
^ffrS^SSS^Srtioi^ M descfU-d above occur, and the teat raaull ia visiUa to iho user throueh 
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Raures 6 and 7 oi the aocompanying drawlnQt llluftrate wther teel davlce according tP thd inwntion. 

' Figure 6 fllurtratw the complete device viewed from the front, end Rflure 7 dejcts tha same device 
partially cut away to reveal details of 8 porous teet etrtp contained within the body of the device, 

( Referrtna to Figure 6. the device comprtses an elongats body 200 temtlnatinfl at tit tower end Ml In a 
small Integral receptacle 202 which can hold a predetermined volume of a liquid ^^^^ ™5 

face 203 of the body 200 incorporates two square em ail squar e eporturoa or windows^04 and 205 located^, 

^^RefeiTlf^ 7, the elongate portion of the body 200 Is hollow and Incorporates a test strtp 20S 

0 running aliimt the hj» height of the body. This test strtp la of similar constnjciion to thoee "J^^bj^ 
Embodiment 1. and Incorporates near Its tower end 207 a horlwntal zone 208 bearing a labelled spwtHc 
binding reagent that can freely migrate in the strip In the moist slate. There are two circular zones 209 and 
210 acllacent to the windows 204 and 205 and vlalblo therethrough. The strip terminates at Its top end 211 
In a porous aink 212. At the bottom end 201 of the devic©, the receptacle 202 communicates with the 

FS TShow body via alateral aperture 218. ^ .^-^^ ^-r::^—:^ «.-r-:i 

In-operatton. a liquid sample Is applied to the bottom end of the device and a predetermined volume or 
the sampfe filla the roceptade 202. From the receptacle 202 the liquid sample rises by caplUary ecjon 
through the teat strip 205 and conveys the labelled reagent from zone 208 to the two drcolar zones 209 
and 210. A series of specific binding reacUons aa described In relation to Embodiment 1 above occur. In 
so this embodiment the aecond circular zone 210 can act as a control (ghnng riaa, for example, to a coloured 
signal Irrespective of whether or not the sample containa the analyte to be determined) and the determina- 
tion of the analyte takes place In the first circular zone 209. THo user can detennine whether the analyte Is 
present In the sample by comparing the signal produced In ttie two zones. 

For example, If the test Is used to detennine the presence of hCQ In urine during the course of e 
95 pregnancy test, the circular control zone 210 can contain immoUUsed HCG which will bind a labelled 
antibody which Is carried upwards from zone 208 by the migrating liquid sample. The same labelled 
antibody can engage in a 'sandwich' reaction with hCQ In the sample and be bound in the first circular zone 
209 by another spectllc anti-hCG antibody which has been immobilised therein. Alternatively, if desired, the 
"control" zone can be designed merely to convey an unrelated signal to the user that the device has 
40 worked. For example, the second circular zone can be loaded with an antibody that will bind to the labelled 
arrtibody from zone 208, B.g. an -anti-mouse" antibody If the labelled antibody is one that has been derived 
using a murine hybrldoms. to conflmi that the sample has permeated the test strip. 



Embodiment 3 

48 

Figure 8 of the accompanying drawings represents an Isometric view of an assay device in accordance 
with the invention, end Figure 9 represents a crosa-secUonal side elevation of the device shown in Figure 8. 

Referring to Figure 8. ttie device comprises a housing or casing 500 of elongate rectangular fonn 
having at one end 501 a ponion 502 of reduced croaa^sectionat area. A cap 503 can be fitted onto portion 
60 502 end can abut against tiie shoulder 504 at end 501 of the housing. Cap 503 is shown separated from 
housing 500. Extending beyond end 505 of portion 502 is a porous member 606. When cap 503 is fitted 
onto portion 502 of Uie housing, it covers porous member 608. Upper face 507 of housing 600 Incorporates 
two apertures 508 and 509. 

Referring to Figure e, It can be seen that housing 500 Is of hollow conetnjction. Porous member 606 
66 extends Into housing 500 and contacts a strip of porous carrier msterial 510. Porous member 508 and strip 
510 overlap to ensure that thero is adequate contect between these two materials and that a liquid sample 
applied to member 505 can pamieale member 506 and progress into atrip 510. Strip 510 extends further 
into housing 500. Strip 510 Is ''backed" by a supporting strip 511 formed of transparent moishjre- 
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hnsbn 600 by vwWm 612 and 613 to hold strtp 510 flrmty In pJaee. «n thte respea the Intona^ 
SrS«e w«hln the hou3he. «Kl pon« number 608 I. 

ftfld oamiMtta contact is mrtutlnwl b«wwn member 606 and etrtp 610. The transpaiont baddng ttnp 
511 Oea brtween etrtp 610 and apartures 608and609endcanectB»Btoal aaainit tnoreas ot iraWuni 
IremiwtaldB the iMJuskigsOO via thaw apartin8.l!deilred.th»re8WuaJ space 614 wttWn the houaJng can 
-contain fno»»lw*-«»»»ort)am maiB^ 

"itorane. The raaoentHantalnlng lonaa In atrip 610 aie not depleted In Rome 8. Dul the flrel lone containing 
me latieUed reagent wWch ls mobile when the strip Is moiatsned wUI Oe in the region between the porous 
member 608 and aperture 608. The second tone containing the ImmobUaed unlabeted reagent wUI le ti\ 
the region enpoaed through aperture 608 In order that when the devloe hea been used In a n asaay . the 
lestdt can be observed through aperture 60a Apenure S09 providaa means through whWi a control zone 
containing further reagenta which may enable the adequate permeation of sample «hn»ugh the atrip to be 

a4n^ar«ttea ih8pfOt8cti>«cii^^ Is remowd from th© hoWer and mem 
sample o.y..by toing placed In a urine stream in the caae of a pregnancy teat After exposing memtwr $06 
to the Uquid sample for a time suffldenl to ensure that member 608 Is saturated with the sample, the cap 
503 can be repteced and the device placed aside by the user for an approprlale period time <efl. tvro or 
three minutes) wh«e the sample parmeatos test strip 510 to provide the analytlcaJ result After the 
appropriate time, the user can observe the test strip through apertures fi08 and 609 and can ascertain 
whether the assay has been completed by obsonrtng the control zone through aperture 609. and can 
sscortaln the result ot the assay by obaerving the second zone through aperture 60a. 

During manufacture, the device can be readily easembled from, for esample. plastics material virtth the 
housing 600 being moulded in tvw parts (e^. upper and tower hah«s 515 end 516) which can be securely 
fastened together (e.g. by ultrasonic welding) after the porous member and test strip have been placed 
wtihin one of the hahres and than sandwiched batween the tvrt) haWes. The act d fonning this sandwich 
constnictfon can be used to •crimp" the porous member and test strip together to ensure edequate contact 
between them. Cap 503 can be moulded aa a separate complete item. If desired, apertures 508 and 509 
can be provided with transparent Inseits which may insure greater security against ingress of exvaneous 
molsturo from outside the housing. By providing a tight fit between the end 505 of housing SOO and the 
pretnjding porous member 608. the application of ssmpte to the protruding member wiB not result In sample 
entering the device dlrocUy and by^jssslng member 608. Member 606 therefore provides the sole route of 
access for the sample to the strip within the housing, and can dettver sample to the strip in a controlled 
msnner. The device as a whole thsrafore combines the funothms of samples and analyser. 

By using the test strip matoriais and reagents as hereinafter described, a device in accordance with 
Figures 8 and 8 can be produced which Is eminently suitable for use as a pregnancy test Kit or fertile 
period test Wt tor use in the home or dinic. The user merely needs to apply a urine sample to the exposed 
porous member and then (after optionally replacing the cap) can observe the test result through aperture 
508 within a matter ot a few mlnutos. 

Although described with particular rafarence to pregnancy tests and fertile period tests. It will be 
ai^dated that the devica, as lust described, can be used to determine the presence of a very wide 
variety of analytes U appropriate reagents are Incorporoted In the lest strtp. It will be further appreciated that 
aperture 609 Is redundam and may be omitted If the test strip does not contain any comret means. Further, 
I the general shape of the housing and cap. both tn temts of their length, crose^edion and other physical 
features, can be the subject of constdsraWe variation without departing from the splrtt of the Invention. 

A further option Is the omission of the labelled reagent from the test strip, this reagent being added to 
the sample prior to application of the sample to the tost device. Alternatively, the labelled reagent can bo 
contained in the protruding porous member 508. 

Rgure 10 of the accompanying drawings shows an enlarged view of the porous receiving member and 
test strip In the device Illustrated In Figures 8 and 6. 

The porous recsKHng member 606 Is Unked fo the porous test strip 610, backed by the transparent 
plastics sheet 611. such that liquid can flow in the direction shown by the arrows tltrough the porous 
receh/ing member end Into the porous strto. Test 2one 517 Incorporates the immobilised specific binding 
reagent, and control zone 618 contains a reagant to Indicate that the sample has permeeteo a suHldent 
distance along the test strip. A portion of the test strip surtace opposite the backing strip 511 and adjacem 
the porous receiving member 600. cerriat s glaze 619 on which is deposited a layer 520 of labelled specific 
binding reagent. The thickness of these two layers as dspicted in Figure 10 Is grossly exaggerated purely 
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tor tho porpow of inustretlon. U will bo appnwlBted thai In prwrtlce, Ihe qUob may not torn a trw wrtwo 
fiS^Ql«n9 material win penetrate the thteknaaa of the strip to aonne extent Similarty. the 
sutaaquamly appUed lat)ell#d reagant '"•Y P^wtraio the atrip. Newiheteaa, tfie 
SSg Z iSradion bet»«)en the labelled reagent end the carrier matertel formtng the atrip will be 
acWaveL An aaueoua aample dopoaHad In receiving member 608 can flow therefrom along the length of 
atrip 510 and In ao doing, will diaaolve glaze 610 and moWliaa the labelled reagent, and carry the laballad 
reagent atong the strip and through zone 617. 
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Rgurea 11 and 12 Ulustrate another embodiment of the Invention, which te aeen In plan view in Rgure 
11 and in crost-aection In Rgore 11, the croaa-aocUon being an elevation on the line A aeen In Rgure 11. 

Referring to Figure 11. the teat device comprtaea a flat rectangular casing 600 Incorporailno a centrally 
dlapoaed rectangular aperture 601. ad|acent the left hand end 802, and two further aperturea 603 and 604 
near the mid point of the device and anangad auch that aperturea 601, 603 and 604 He on the central 
longitudinal axia of ttio device corraapondlng to line A. Although all three aperturea are illustrated u being 
rectangular, their actual ahape la not critical. 

fWerring to the crow-section aeen in Rgure 12, tlw device ia hollow and Incorporatea within it a porous 
sample receiving member adiacent end 602 of casing 600 and lying diractty beneath aperture 601. A teal 
20 strip of similar construction to that described with reference to Embodiment 4, comprising a poreua strip 
606 backed by a transparent plasUcs sheet 607 ta also contained within caaing 600, and extenda from the 
porous receiving member 602, with which tho porous carrier Is in liquid permeable contact to tho extreme 
other end of the casing. The transparent backing sheet 607 Is In finn contact with the upper Inner aurtace 
608 of casing 600, end provides a seal against aperiures 603 and 604 to prevent Ingress of moisture or 
t9 sampla into the casing. Although not shown in the drawings, the porous teat strip 60S wiu Incoiporate a 
labelled specifie binding reagent, and a test zone and a control zone placed appropriately in relatiDn to 
apertures 603 and 604, in a manner analagoua to that described in Emt)0dtment 3. 

In operatton, an aqueous sample can be applied tlirough apemire 601. e.g. by means of a syringe, to 
saturate porous receiving member 60S. Thereafter, the aqueous sample can pemiaate the test strip and 
90 after an appropriate time the teat result can be obseroed through aperturee 603 and 604. 

By way of example only, certain pretened test strip materials, reagents, and methods for their 
production will now be described. 
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1. Selection of liquid Conductive Material 

RepresemaUve examples oi liquid conductive materiala indude paper, nitrocellutose and nylon mem- 
branes. Essential featurea of the material are Us atjlUty to bind protein; speed of liquid conducUon; and. If 
necessary after pre-treatment. Its ability to allow the passage of labelled antibodlea along the strip. It this Is 
a direct label, it may be desirable for the material to aUow flow of particles of size up to a few urn (usually 
lass than 0.6 um). Examples of flow rates obtained with various materials era given below: 
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Pore Biso 



Schleicher ♦ Schuell nitrocelluloBS 3nm 
- (unbacked) 



to 



r6 



Tlsna to Flow 
45inm (minutaB) 



polyeeter-*backed 



Whatman Nitrocellulose 
Pall ■Immunodyno" (nylon) 



Sum 
Bunn 
12u^ 
8|ilM nominal) 

3 
5 



9.40 

3.30 
3.00 
2.20 
3*40 

19.20 
4«00 
3.20 



The speed of a test procedure will be determined by the Warn rate of the meteriel employed and while 
aity of the above mateiials can be used some wlH Qtve f aeter tests than others. 
25 Kftroceiiutose had the advantage of requlrtno no activation end wlU ImmoblUae proteins strongly by 
absorbtion. "Immunodyne" Is pre-Bctivated end requires no chemical treatment. Papers, such as Whatman 
3MM, require chemteai activation with for example cart)onyldnmida20ie in order to succes^Uy Immobilise 
antibody. 

30 2. Labels 

Prepafetton of labels 

A sobcthm of labels which may be used are daacrtbed below. TTils Ust Is not exhai^ttve. 

3S 

A> Gold Sol Preparation 

Gold EOls may be prepared for use In immunoassay from commercially-available colloidal gold, and an 
antibody prsparatlon such as entl-alpha hurttan chorionic gonadotrophln. Metallic sol labels are desalbed, 
for example. In European patent specification No. EP 7654. 

For example. coUoidal gold GEO (20nm partida size, supplied by Janssen Ufe Sdencea Products) Is 
adlusted to pH 7 wtth 022um (IMered 0.m KjCO*. and 20mls Is added to a clean glass beaker. 200ul of 
ant»-atpha hCG antibody, prepared tn 2mM borax buHer pH9 at img/ml. and 0.22a filtered, is added to the 
gobJ sol, end the mixture stirred continuously for two minutes. 0.1 M KaCOi Is used to adjust the pH of the 
antibody gold sol mixture to 9, and 2mls of 10% (wyv) B8A Is added. 

The antibody-gold Is purified In a series of throe csntrthioation steps at 12000g, 30 minutes, end 4'C. 
wtth onty the loose part of the pallet being resuspended for further use. TDe final pellet fs resuspendad in 
1% (wM B8A In 20mM Tris. ISOmM NaCI pH 8.2. 

SO B) Dye Sol Preparation 

Dye sols (see. for example, European patent specification No. EP 32270) may ba prepared from 
commerctally-availabla hydrophobic dyestuffs such as Foron Bhis SRPe (Bandoz) and Resolln Blue BBIS® 
(Bayer). For examplo. fifty grammes of dye Is dlsporsed In 1 litre of distilled water by mbring on a magnetic 
65 stirrer for 2-3 minutes. Fractionation of the dye dispersion can bo pertormed by an initial cemrifugation step 
at ISOOg for 10 minutes at room temperature to romovo larger sol particles as a solid pellet, with the 
supemstant suspension being retained for further centrifugatton. 
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Iho siwpantlon is contrHuQod at 90000 for 10 minutm al room temperature, the supernatant balr^ . 
discarded end the pellet resuspendod in SOOmla dlatUlad water. This procec^re is repeated a further three 
timee, wHh the final pallet belnQ resuspended In 100ml distilled water. 

lha spectre of dye sols prepared as deecrtt)ed above can be measurBd, givlnB lambda-max values of 
approximately 097nm for Foron Btuea, and e90nm tor Resoiln Bhiee. The at)8orbance at iambde-max, for 
1cm path length, la used as an arbitrary meaaura of the dye eol concentration. 

O Coloured Partjclee 

Latex (polymer) partlclas for use In immunoassaye are available commerically. These can be based on 
a:rango of aynthetlc polymers, such as polyatyrane, polyvlnyltphiene. polystyrene-acryltc acid and 
pdyacroleln. The monomers used are normally water^insulutjfa. and are emulstflBd In aqueous surfactant so 
that monomer mycalles are fomted. whl^ are then Induced to polymerise by the addition of Initiator to the 
emulsion. Gubatantlaily spertcat polymer particles are produced. 

* Coloured latex particles can be produced either by incorporating a auilabla dye, such as anthraqulnone. 
In the emulsron bafore polymehsatton, or by colouring the preformed particles. In the tatter route, the dye 
should be dissolved In s water-immtsdbie sohrent. such a chrorofonn. whi^ is then added to an aqueous 
suspension of the latex particles. The particles take up the non-aqueous sohrent and the dye, and can then 
t)e dried. 

Preferably such latex panldes have a maximum dimension of less than about 0.5 lun. 

Coloured latex particles may be sensitised witfi protein, and in particular antibody, to provide reagents 
for use in immunoassays. For example, polystyrene beads of about 0 J urn diameter, (supplied by Polymer 
Latmatoriea) may be sensitised with anti»8ipha human ctiortonic gonadotrophin. In the process described 
below: 

OXml <l2.Smg solids) of suspension la diluted with 1ml of 0.1 M borate buffer pH In an Eppendorf 
vial. Theae partlclas are waaimd four times in t>orate buffer, each wash consisting of cantrtfugatlon for 3 
miruites at 13000 rpm in an MSE microcentrifuge at room temperature. The final pellet Is resuspanded In 
1ml borate buffer, mixed with 300ug of antl^lpha hCG antibody, and the suapansion Is rotated end-over 
end for 16*20 hours at room temperature. The antlbodylatex suspension is centrtfUQed for 5 minutes at 
I3000rpm, the supematant is dtscardsd and the pellet resuspanded In 1.5ml borate buffer containing 0.5 
milligrammes bovine senjm albumin. Following rotation end-over-end tor 30 minutes at room temperature, 
the suspension is washed three times in Smgyhil BSA In phosphate buffered saiine pH7.2. by centrifugation 
at 13000 rpm for 5 minutes. The pellet is resuspended in 5mg/ml BSA^% (w/V) glycerol in phosphate 
buffered saline pH 72 and stored at 4*C until used. 



(A) AntMiCG > Dye Sol Preparation 

Protein may ba coupled to dye sol In a process Involving passhre adsorption. The protein may, for 
example, be an antibody preparation such as anti-alptia human chorionic gonadotrophlri prepared in 
phosphate buffered saline pH 7.4 et 2 milligram/ml. A reaction mixture Is prepared which contains iQOul 
aridbody solution. 2ml dye sol. 2mt 0.1 M phosphate buffer pH 5.8 and 163ml distilled water. After gentle 
mfacmg of this solution, the preparation is left for fifteen minutes at room temperature. Excess binding sites 
may be blocked by the addition of. for example, bovine serum albumin; 4mls of 150mg/mi BSA In 5mM 
Naa pH 7.4 Is added to the reaction mixture, and after 15 minutes incubation at room temperature, the 
sohttton Is centrlfuged at 3000g for 10 minutes, and the pellet resuspended In 10ml of 0^% (wAf) 
dextran/0.5% (w/v) lactose In 0.04M phosphate buffer. This antibody-dye sol con|ugate Is best stored in a 
freeze dried form. 



(B) tH - Dye Sol Preparation 

Due to the stnictural homology bstween the alpha subunits ol hCG and LH. alpha hCQ antibody can be 
used to detect LH in a cross-reactive Immunoassay. Thua. a labelled antibody may be prepared for use in 
an t-H assay in en Identical manr^er to that dasaibed In Example 1. using anti-alpha hCG antibody. 
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a^ Pfqpay»tlwi of Reaoent Strtp 

Zonal UnpreffRBtton o1 Uquld<onducOv9 MatBrtate 

UijuJdwiductlng metBdal with a rBstrtctad zona cf bnmobiBwd protein, partcularty antibody, cw be 
pmared lor e)(ampld aa toUowa: 

A cBctanguiar stest of Schleicher end Schuell backed 8u nitroceUutose measurlno 26cm in tength and 
20cm in wkKh may havo a reaction lono fomtod upon It by applying a Una of matertel about 1mm wide at 
5cm Intarvala along fta tongin and extending ihrom^roul ha 20cin wHth. The material can, for example, be a 
- stmabiy aelected antibody prepaiatlon euch as antrteta (human dwrionlc gonadotropin) of attmtty Ka at 
prepared In phwphate buffered aailne pH 7.4 at 2 mUllgrammu. suteble for tmmunoaaaay of human 
chorionic gonadotrophln using a second (labelled) ami-hCQ antibody In a sandwich format TWs solution can 
be deposited by mesne of a microprocessor-ccmrotled mteroayrlnge. which daUvera precise votumas of 
reagem through a noKie. preferably 2mm diameter. When the applied material has been allowe d to dry for 
I 1 iwir at room temperature, excess binding sites on the nitiooBiluIoa© are bla 

such as polyvinyl alcohol (1% w/y In 20mhA Tris pM 7.4) for 30 mlnutea at room temperature, and sheets 
Sfo thoroughly rinaed wHh dlstUlad water prior to drying tor 30 mtnutas ax 30*C. 

m one embodiment, the llQUW conductivB matartal can then be cut up Into numerous strips 6cm In 
length end 1cm in width, each strtp csrrylng a ymited zone of the tmmoblUsed antibody to function as an 
0 immunosorbent part way (e^. about haH way) along Hi length. In this example the test atrip is used with a 
Hquld label which Is mfatad with aampte. in use. this limited zone then becomes a test reaction zona in 
which trie Imimmoaasay reactions take place. 

In another embodiment the label may be dltpenssd^epostted intoton a restricted zone before cutting 
up the liquid-conductive notarial Into strips. By way of example, this raagent may be dye sol or dye 
rs poiymar-ooniugated antl-hCQ antibody prepared as datcribed under dye eol preparation, said reagent being 
retained In the zone when the material Is In the dry state but which Is free to migrate through me carrier 
material when the material te molstenod. for exampla, by the appUcatlon of flquld sample containing the 
snalyte to be determined. This mobile reagent zone Is applied, for example, aa follows: 

A sheet of Schleicher and Schuell backed 8u nitrocellulose, 25cm In length and 20cm In widlh with 
JO zones of tmmoblUsed antibody at Scm IntSNals along Ito length. Is prepared aa described previously. Prior 
to the deposition of dye labelled antibody, a sublayer of. for example, 60% w/v of sucrose In dlstlQed watar 
is applied by airbrush on the microprocessor controtled system at 6cm Intarvala along the length of the 
sheet Then several passes (e.g, three) of dye labelled antibody prepared In 1% mathacel KAf^« 
(Trademark for methylcaUuloso from Dow Chemical Company) and 0^% (w/v) polyvlnylaiconoi are applied 
3S by airbrush or by mtoosyringe directly on top of the sublayer. Sheeta are then allowed to dry. and cut Into 
strips Scm In length and 1cm in width, to be used In the COTipleted device. 

(Sold sols, or coloured polystyrene particles can bo depoaitad by a similar process. 
In addition to the test zone various control zona options can be operated. For example a zone of anti- 
spedea IgQ may be deposited after the test zona. 

40 

4. Sandwich Asaaye Osino Strip f=omiat 

A aandwich-iype reaction may be performed for the detection of human chorionic gonadotrophin (hCG) 
In a Gquid sample. Preferably the label used Is a direct label which Is readily visible lo the naked eye. Dye 
a sob. gokS sols or coloured latex particles may be linked to anti hCG amtbody. as described above. 

With direct labels, assays may be performed in which fresh urine samplea are applied directly from the 
urine stream, or by deUvering an appropriate votumo <e.g. lOQui) from a container using a ptpette to the 
absorbent wick of the test device. Each sample Is allowed to run for five minutes in the device, and the 
cotour generated at the reactive zone read either by eye, or using a light reflectometer. 



so 



5. Competlthfe Assays 



A competitive type assay may be performed as exemplified by estrona-S-glucurontde. a urinary 
metaboiHe of estrone. Conjugates of estrone>3*glucuronide end bovine serum albumin are prepared as 
6S follows: 
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Pmpafetten of BSA - Egtrone-a-qluctironida 

Vm conjugation of E-8^J and BSA may bo achtoved thiough tha use o(f a mtxad anhydride. All of the 
glaaaware, solvents and reagents employed In the preparation of the acthfated species mual be thoroughly 
dried using an oven, desslcator or molecular sieves, as appropriate, for at leaat 24 hours. 

Solutions of E-3-G (2nM) In dry dtmethyiformamlds (OMF) and tri-n-butytamlne (TnB) (lOnM) in dry 
DMF were equilibrated separately at 4*C. Using pre-cooled glassware In OMF (126ml) and TnB In 
OMF (026ml) were addad to a pre<ooled 5m1 ReactMal containing a magnetic stirrer. A solution of Isobutyt 
chloroformate In dry OMF (lOnM) was prepared end an aliquot (025ml) wae cooled to 4*C and added to 
the Reactlvlal. The contents of the ReactivlAl were stirred for 20 minutes at 4*C and a aolution of BSA 
(img^l) In bicarbonate buffer (0.5%) wae prepared. When the rnlMd anhydride Incubation was complate. 
tha oontants of the Raacthrial were added to the BSA aolution (2.Smt) and atlrred on a magnetic aUrrer for 4 
hours at .4*C. The corrugate preparation waa purified t>y passage through a Trie buffer equtUbrated 
Phannada PI>10 Sephadex^ G-25 column, transferred to an ambar glass atorage bottle and atored at 4*C. 

Preparation of BSA * E»3>G dye Sol 

A dispersion of dye (5% w/v) In dietllled water was prepared witii thorough mbdng and aliquota were 
cenlrthiged at 3650rpm (I600g) for 10 minutes in a bench top centrifuge. Tlie pallet waa discarded and tha 
supernatant was retained and cemrtfuged In allquots at 4850rpm (SOOOg) for 10 minutea In a bench top 
centrifuge. The auparnatem waa diecarded and the peiiat was resuspanded In half of Ra original volume in 
distilled water. This step vras repeated four times to wash the pallet The pellet was rinally resuspanded In 
dkstlUed water and the ebsorbance at lambda max was determined. 

Solutions of dye ad In distilled water end E-3-Q/BSA conjugate diluted in phosphate buffer were mheed 
to give final concentrationa of 10^/ml conlugate (based on BSA contem) and an extrapolated dye sot 
optical density of 20 at the absorbance maximum. Tha reaction mixture waa Irvcubated for 15 minutes at 
room temperature and blocked for 15 minutea at room temperature with BSA in a NaCI solution (5mM, 
pH7.4) to yield a final BSA concentration of 2Smg/tnL Tha reaction mhcture was centrlfuged at 48S0rpm 
(3000g) for 10 minutes In a benchtop centrifuge, the supernatant waa diacarded and the pellet was 
resuspanded In half of Ks original volume In Oextran (025% wAr)/Lactose (0^% wAr) phosphate (0i)4M 
pH5£) buffer. 

Preparation of E-3-G Teat Strips 

Antibodies to E-3-G were dapoatted aa described In example 3. BSA - &3-G dye sol waa deposited on 
the strtpa as described In 3. 

Determination o1 E*3-G 

Using reagenta deacrtbed above, a standard curve can be generated by running strips with samples 
with known concentrationa of E«3*G. The colour at tf^e immobile zone can be read, for example using a 
Minolta chromametar, and the concentration of E*3*G calculated by extrapolating from the reflectance value. 

aalma 

1. An analytical tost device comprising a hollow casing (30) constructed of moisture-impervious solid 
matariai and containing a dry porous carrtar (10) which communicates dlrectiy or IndlrecUy witt» the 
exterior of the casing such that a liquid test sample can be applied to the porous carrier, the devlce 
also containing a labelled specific binding reagent for an anatytd which talielled specific binding reagent 
is freely mobile within the porous carrier when in the moist state, and unlabelled specific binding 
reagent for the same enaiyie which unlabelled reagent Is permanentiy immobilised In a detection zone 
(14) on the porous carrier and Is tiiarefore not mobile in tha moist state, the relative positioning of the 
labelled reagent and detection zone being such that liquid sample applied to the device can pick up 
labelled reagent and thereafter permeate Into tiie deteclton zone, the device Incorporating means (32) 
enabling the extent (If any) to which the labelled reagant becomes bound In the detection zone to be 
observed, characterised in that the label Is a particutate direct label. 
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^ ^ j^^^^y to«t rimrfcfi flccofdInQ to claim 1. chflr»ctarii8d in that the tofaeUedfTOQenl to contatned to 
a fret lono <l 2) of me dry porous carrtar, and tna untabalM raagant 1$ ImmoWsad b a detection zone 
tptdaiV distinca from ths firrt zona, th© two zonas 
tha porous carrior can parmeata vta tha €rat zona into ma datactton tona. 

9^ Ateatdavtcaeccordlnotoclalm 1 or claim 2, cheraclBrliad that tha partlodata dhect tebal ta a dya 
aoLor a gold ad. 

4.x A test devica according to claim 1 or dalm 2, characterisad in that the paitteulato direct tabel Is 
cobiurad latex partlcias having a maximum diamatar of not graatar than atxsut OS urn. 

A-tBst device accordlnB to any one of the preceding claims, chaiactarlsed In that tha caaing la 
omtnicted of opaque or tranalucant material, and la provided with at least ona aperture (32) through- 
whtch tha analytical result may be observed. 

6. - A test dsvioB according to any ona of tha preceding claims, characterisad in that tha ca&ng is moutdol 

from plastics material. 

7. A test devica according to any ona of the preceding claims. characterlBed In that the porous earlier 
comprisea a atrip or shast of porous material. 

6. A test device according to claim 7. charactartsed In that the porous carrier comprises a strip or sheet of 
poreua material backed with a layer of transparent molsture^mpenrtous matarial, the transparent layer 
bektg in cofttsct with the inside of the casing edlacent to the apertureta) to InhlWl Ingrasa of moisture or 
sample. 

g,, A test device according to daim fi. characterised In that the backing material is tranaparenl plastics 



so 10. A test device according to any one of the preceding claims, characterised In that the porous carrier 
material Is nttrocellulose. 

11. A tost device according to claim 10. characterised In that the nitrocellulose haa a pora aiae ot at least 
onauffl. 

as 

12. A test device according to claim 11 . characterised in that the pore size U greater than 5 um. 

13. A test device according to claim 12. characterised in that the pore size is B-12 um. 

40 14. A test device according to any one of tha preceding claims, characterised in that it incorporates a 
control zone (210) downstream from the detection zone (209) in tha porous carrier to indicate that the 
liquid sample haa permeated beyond the detection zone, the control zone also being obaervabla from 
outside the casing. 

40 iSu A teat device according to any one of the preceding claims, characterised in that the porous carrier Is a 
strfp having an absorbent sink (18) at Its distal end. tha aink having sufllctent absorptive capacity to 
aibw any unbound labelled raagem to wash out of the detection zone. 

16. A test device according to any one of the preceding claims, characterised in that the labelled reagent 
60 has been applied to the poroua carrier aa a surface layer. 

17. A teal device according to claim 18, characteftaed In that the porous carrier has been pra<<reated with a 
glazing material in the region to which the latalled reagent is applied. 

66 18. A test device according to claim 17. charactertged in that tha glazing material is a sugar. 

IOl A (est devico according to any one of the preceding claims, characterised in that the Immobilised 
reagent in tha detection zone ta impregnated throughout tha thickneaa of the carrier in tha detection 
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20. A test dovico according to any ona of the praoadlng dslnns, chartctertsad In that the analyto Is hCG. 

21. A teat davlce aocordlrtg to any ona of clalma 1 to t9. chafactofteed In that the anafyte ia LH. 

22. A to$t device aooording to any ona of the preceding cialma. chafacterised In that Instead of the freely 
mobile reagent being a epecWc binding agent for an anatyta, the freely mobile raagani can participate 
In a competltkHi reaction in the presence of an analyte. 

23. An analytical method In which a teat device according to any one of claima 2 to 22 Is contacted with an 
aqueous liquid sample suspected of containing the enatyte, such that the sample permeates by 
capUlary action through the porous carrier via the first zone Into the detection zone and the labelled 
reagent migratee therewith from the first zone to the detection zone, the presence of analyte In the 
semple being detannined by observing the extent (If any) to which the labelled reagent becomes bound 
In the detection zone. 



Petentanaprtlohe 

20 1. Analytlsches Testgsriii umfassend ein hohles Gehttusa (30), aufgebaut sua einem feuchUgkettsun- 
durchUsslgen festen Material und enmattend elnen trocicenen pordsen TrBger (10). der direkt Oder 
Indirekt mit dem Xufleren dam Qehduses derartlg In Verbindung stoht. deB erne fiossige Testprobe aul 
den porttaen Triger aufgebracht warden kann, wobel daa Gerit femer ein markiertes spezlflsches 
BIndungsreagenz fOr eina Nachwei88ub8tanz..welchee marlderte spezlfische Blndungsreagenz innerhelb 

88 dee pordsen TrOgsrs in feuchtem Zustand frei beweglich ist, und ein unmarkiertes epeziflsches 
BIndungsreagenz lUr die Qlalche Naohweissubatanz enthaiL welches unmarkterte Reagenz auf dem 
pordaen Trfigar In elner Nachwslszone (14) pannanent immobitisiart und daher In feuchtem Zustand 
nicht bewegUch 1st, wobel dla ralathre PosWonlerung dee marklerten Reagenzes und der Nachwalszona 
derartlg 1st, dsB eine auf das Gerllt aufgebrachte RUasigkBitspmbe das msrWerte Reagenz aulnehmen 

se und danach In die Nachweiszone elndrtngen kann, wobel daa GerKt Mittel (32) zum Feststelien dee 
Auamaaea (sofem gegeben) belnhaltet, bis zu dem daa marklerte Reagenz in der r4achwelszone 
gebunden 1st dadurch gakanrneichnet, daft der Marklerungsstoff ein tollchenfOrmiger Olroktmarkle- 
rungsstoff Isi 

js 2. Anatytisches Testgerttt nach Anspruch 1. dadurch gekennzetchnet dafi das marklerte Reagenz in elner 
ersten Zone (12) des Uockenen pordsen Trfigera enthatten 1st und das unmartderta Reagenz in elner 
von der ersten Zona rfiumtich getrennten Nachweiszone Immobitisiart ist, wobel die belden Zonen 
derartlg angeordnet stnd. da0 eine auf den pordsen Tr&ger aufgebrachte RQssigkeltsprobe Qber die 
erete Zone In die Nachweiszone drtngen kann. 

40 

a. . Testgerttt nach Anspruch 1 Oder 2, dadurch gekennzelchnet. daS der tetlchenfdrmige Olrektmarkle* 
rungsstoff ein FarthSoI oder ein Gold-Sol 1st 

4. Testgerfit nach Anspntch l odsr 2, dadurch gekennzelchnet dafi geffirbte utextellchen eines maxima^ 
49 len Ourchmeasers von nicht grdfler als etwa 0,S um den tallchenfOrmlgen Dlrektmaikierungsstoft 
daretellen. 

& Teslgerfit nach irgandelnem der vorhargahendan AnsprUche. dadurch gekennzetchnet. daB das GehSu* 
se aus opakem Oder durchschelnendem Material besteht und mit mindastens einer Offnung (32) 
60 versehon ist, durch die das Analysenergebnls beobachtet warden kann. 

6. Testgerftt nach irgendalnem der vorhergehenden Ansprtiche, dadurch gekennzeichnet, dafl das Gatiau- 
se aus Kunststoffmaterlal gsfomtt Ist. 

$s 7, Testgerfit nach Irgandelnem cer vorhergehenden AnsprUche. dadurch gekennzeichnet, dafl der pordse 
TrSger elr^en Straiten oder eine Folia von pordsem f^terial umfaSt 
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a.:^Teitg8rit nsch Anspruch 7, didurch ga tovmtehn t dtB poft^sa Trlgar einon 6Mtm Oder e!no 
Fe6» von portf sam MsM«l umfafll dor bzw. dio mtt elner Schlcht von duidoidilium feuchtigkattsun» 
diictall$9loon Matsrtal vafttiUM tot wobel dla durcttstohttgd ScMcm tn dar NIha dar Cflhuno(en) mtt 
dar Innensatta daa Gshttusas In KomaKt stetit um dan Elntrttt von Feucmtgfceit odar Proba 2u 



9.^: Taaigafit nach Anapruch 6. dadurch gatovuBtohnat, dafl dea VaratflilcungsmBtaital ain durchsichtigaa 
Kimtatoffmatoriel 1st 

to 10. Tastoarit nach irgandelnem dar voihargahendan AnsprOdta. dadurch gakannzatchnat daB das porfisa - 
Trfigarniatanal Nttrocallulosa ist 

11. Teatgarat nach Anapruch 10. dadurch gskannzalchAat (taB da Nitroceituloaa alna PorangiOOa von 
nMastana 1 um hat. 

-la • 

12L Taatgar&t nach Anapruch 11, dadurch ggkamuatchnat daS dia Porengrdfio mahr ala 5 um betrtgt 

1& Tastgarit nach Anapruch 12. dadurch gokennzetchnat dafl dia PorangrttSa 8 bis 12 um batrfigt 

20 14. Toatgarfit nach irgendalnam dar vorhargahandan Ansprticha. dadurch gakennzeichndt dafi ea tn dam 
pordaan THIgar atromatmMrta von dar Nachwaiazona (209) alna KontroUzona <210) autwatst um- 
anzuraigan. dafl dia ROsalgkaitsprobo Ubar dia Nachwoiazona htnausoodrungan lat wobai dia Kontroll* 
zona tamer auflerhaib dea Gahfiuaas beobaditbar tat 

29 IS. Testgarfit nach irgendalnam dar vorhergehendon AnaprUcha. dadurch gakennzaichnat dafl der pordae 
Trigar ein 8tretfan mtt elnar Abaorptionwnrttettalla (10) an aolnam diatalen Ende Ist wobai cfia FaDe 
eUia auaraichanda Absorptlonalcapazit&t hat damh jegKchea ungabundanea marldartaa Reoganz aua 
dar Nachwaiazona ausgewaschan warden kann. 

M 16. Tastgarllt nach Irgendalnam dar vorhaigahanden AnaprUcha. dadurch gaKannzaichnet, dafl das mar^ 
Idarte Reagonz ala Oberftflchanachlcht aul dan porbsen Trflger aufgebracm lat 

17. Tetlgarfit nach Anapruch 16. dadurch gakennzaichnat dafl dar porOaa Trftgar in dam Baratch, auf dan 
daa marUerte Raaganz aufgebracht wird, mh elnem Qiaaurmatarlal vorbehandalt Ist 

18. Testgerfit nach Ansprudi 17. dadurch gokennzelchnat, dafl das Glaaurmatarlai aln Zucker Ist 

101 Tastgarfit nach irgendelnam der vomergahanaen AnaprUcha. dadurch gakennzaichnat. daB das Immo- 
biOslerta flaagenz in der Nachweiszona Ubar dia gasamta Olcke das TrSgera in dar Nachweiszona 
40 Impriignlert Ist 

20. Tastgarit nach Irgandelnom dar vorhargahandan AnsprUche. dadurch gakannzalchnat, dafl dia Nach- 
wabsubstanz hCQ lat 

4S 21. Teatgarilt nach Irgondalnem dar AnaprUcha 1 bla 19, dadurch getcennxalchnat dafl dta Nschwaiaaub- 
atanzCHIst. 



22. Testgar6t nach Irgandelnem der vomargahendan AnaprUcha. dadurch gakennzeichnet dafl daa fral 
bawagllcha Raagenz, statt els apazlfiachaa eindungsmtttel fUr etna Nachwelaaubatanz. In Gagenwan 
60 ainer Nachwelasubstanz an elner Konkurranzreaktion teilnehman kann. 

21 Analyaanverfahren, bel dam ein TeatgarHt nach Irgandeinam der AnsprUche 2 bis 22 mit einer 
wftflifgen RUsslgkeltspmba. dia vermutlicn dia Nachwelaaubatanz enthfiU, derartlg in Komakt gabracht 
wird. dafl die Probe durch Kapilierwlrkung durch den porfisen Trager Ubar die ©rste Zona in dia 
CG Nachweiszone dringi und daa marWerte Raagenz mrt Ihr aua der eraten Zone in dia Nachwaiazona 
wandort woboi das VorUegen elnar Nachwelasubstanz In der Probe durcn Beobachten dea Ausmaflaa 
(sofem gegeben) boaUmmt wtrd. bla zu dam das marklerta Raagenz In dar Nachweiszona gebunden 
wtrd. 
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1. Un apparall da last cfanalyaa compranant un boltiar cmux ^0) fabriqui en matfriau aoBdo Impormia- 
tie li rhumitUtf at contanant un aupport da faction poreim at sac (10) qui communlqua dlrectement ou 

s intffactamant avoc raxtdrleur du bottler da tella aorta qu'on pulsae aiHsUquor un 6chanUlton de teat 
Dqulde aur la aupport da reaction poratix. Tapparall compranant 4gaiamant un riactif de liaison marqui 
$p^GtfiQua & la aut)8tance k analyaar. tacit rdactH de Uataon spicHiqua marqui dtant libra da aa 
ddptaoar k rintdrtaur du aupport da reaction porcux toreque celul-cl est k tdtat humMe, et un r^acttf de 
tialaon non marqud apdctfique k la m§me substance k analyaer, lecfit fdactif non marqud ^tant 

10 inunobUIsi en pannananca dana une zona da ddtectton (14) du aupport da reaction poraux at na 
pouvant done paa aa diplacer loraqua ce dernier eat k rttat humtde. le posttlonnainem retaiK du rgactkf 
marqu^ et de la zone da d6tectlon ^tam tal que rtfchtfttlllon da Uqulda appUqud aur rapparell paut fUer 
la r^acttt marqutf et anauite p4n6trer dana la zone de dtoctlon, rappareU compranant das moyens 
(32) parmettam d*obsefver le mesure (ai pr4sante) darn laquaile le rdacUff marqu< ae Ua ft la zona da 

rs d6taction« caract^ris^ en ce que le marqueur est un marqueur direct partieulalre. 

2. - Un apparall de teat rfanalyee aeton la revendlcatlon 1, caractSfiafe en ce que le rfactif marqutf est 

contenu dans una premiere zone (12) du aupport da reaction poraux et aac et en ce que le r^actif non 
marqud est Immoblfiad dana une zone de ddtactton qui est apattalement dlstlncte do ta premiere zona, 
20 lea daux zones 6tant disposes de talie aorta qua rdchanUllon da Itqulde appllqu^ aur le support da 
reaction poraux puisse pdndlrar dana la zona da ddtectton via la premiere zone. 

3. Un apparelt de last aelon la ravendicaUon 1 ou la revandlcatlon 2, caracrtria^ en ce que le marqueur 
diract particulBira eat un aol de tetnture ou un aol d*or. 

26 

4. Un appareil do tost salon la ravendicaUon 1 ou la ravendicatlon 2, caract6rts6 en ce que la marqueur 
direct particutatre eat dea partlcules de latex colordes ayanl un dlam^tre maximum n'exc^dant pas 
environ 0,6 um. 

ao 6. Un appareil de test selon Tuna dea ravendlcations prdoidantes. caract^flsg en ce que le boltier eat 
fabriqu^ en matdriau opaque ou transludde. et est muni d*au mdna una ouvertura (32) au travera de 
taqualle le riauHat d'analyse paut fitre lu. 

6w Un appareil da test salon f une dea ravendlcations prdoddantas, caract^ris^ en ce que le bottler ast 
35 moutf k partir d*un matdrlau ptaatique. 

7. Un appareil da test aelon I'une das revendications pr^demas. caract6rta6 en ce que le support da 
reaction poreux comprend une bandalane ou une feutlle de mat^riau poraux. 

40 6L Un appareil da tost salon la reverullcatlon 7, caract^rls^ en ce que la support de reaction poreux 
comprend une bandelette ou une feullle da matdrlau poraux renlorc^ avec une couche de matdriau 
transparent impenm^abie k I'tiumlditd. la couche transparente ^tant en contact avec I'intdrleur du bolUer 
en position adiacente & ou aux ouverturea pour Inhlber Tentrde d'humiditd ou d'fichantlUon. 

43 9. Un appareil da teat aelon la revandlcatlon caract^rls^ en ce qua le mat^rtau de renfon est un 
matiriau plaatlque transparent. 

10. Un sppareil da taat selon Tune des revendications pr^c^dantes. caract^rla^ en ce que te mat^riau 
Guppoit de reaction poreux est de Ja nltroceilulose. 

60 

11. Un appareil de test seion ia revandlcatlon 10, caract^rts^ en ce que ta nitrocalluioae a une tallle de pore 
d'au mains un micromtoe. 

12. Un appareil da test selon ta revandlcatlon 11, caract^r1s6 en ce Que ia taille de pore eat supdrieure k 6 
65 um. 

11, Un appareil da test selon la revandlcatlon 12, caract^rle^ en ce que la taille da pore est 8-12 um. 
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14. Un eppsred ds tort salon Vim dsa revwidlcattoni prfo&tentea, caractf rtrf en ca qu'n Incorpore una 
zona tdiTwln (210) en »vtl da U zone de ddtactlon (209) dane la wort do reaction poreux pour 
tndlquar qua T Wiantllton da flqiide a travorad au delft da la zona do di taction, ta zona moJn pouvanl 
^atomant fitra otosanrda b psfttr de Paxtdrleur du bottar. 

1B.:Un ap^rafl da tort colon I'una das revendteations pf^cddantas. caractflrtefi en ce qua te support da 
rtection poraux est una bandelatto ayant un 4vlar abaortwnl (18) au niveau da aon extrimltf dlrtato. 
rWar ayant una capacM d'absorptlon sutfisama pour pBrmattra k o'importB quel rfactrf marqud non 
~ da ao ddpiacar tu)rB da la zone de ddtaetlon. 

10L Un apporoll da tor saton Tuna das ravandicetkms prfcd dantea. cafactWat an co que la i^acttf marqufi 
a M appHqud sur te support do riactton poreux aoua (onna d*una coucha da aurface. 

IT. Un appareH das last aaton la levendlcatlon 19, caf8Ct6fis6 en ce que le support do reaction poraux a 
6tf prt-traM avoc un matdrteu da gtasaga dans zona aur laquaiie est appttqufi to i^acttf marqui. 

lOb Un apparaU das test saton ia revendlcauon 17, caractMed an ce qua la matirtau da qtagage est un 
Sucre. 

19. Un appmU da test salon I'tne des revendlcattons prtc^dantos, caractaris^ en ce que la rdacttf 
Immotdllad dans la zona de detection est tmprign* aur touta rfipaiasaur du support da reaction dans la 
zona da dfttoction. 



20i Un apparall de test salon Tune daa revandlcationa pr4c4dento8. caractdrisft en ce que le sul)stanca k 
zs anatysar ast da la hCX3. 

21. Un appweU da test salon Tune dea revendJcattons 1 6 19, caractfirisg en ce que la substance ft 
analyser aat du tH. 
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22. Un apparetl da test salon Tuna des revandicationa prdoddantas. caracttfrts4 en ce qu' au lieu que le 
r^acttf llbrement mobile soH un agent de liaison spActflque i une sututanco fa analyser, la rdacttf 
Itlvafnant mobJla peut partldper h una rdecUon concurrama an prdsance d'une autwtanco fa analyeer. 

23. Un pitxa&tli d'anaiysa dans lequal un apparetl de test salon Pune daa ravandicatlons 2 fa 22 entre en 
contact avec un dchantlllon da liqutde equaux suspect^ da contanir la substance fa analyser, de telle 
sorte qua rdchantiiion iravarsa par action caplllaire au Iravors du support do rdaction poreux via la 
pramlfare zona vara la zone de detection et en ce que la rdacttf marquft mtgre avec lul fa partir da la 
premiere zona vers la zone da detection, ta presence de ta substance fa analyser dans I'dchantliton 
^tant ddterminda en observant ta mesura (si prdaante) dans taqualle ta rdactlf marqu^ se He fa la zona 
de ddtactlon. 
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